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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the soft magnetic 
characteristics of ferromagnetic layers constituting a GMR film 
and to suppress the deterioration in magnetoresistance effect 
characteristic and sensitivity accompanying the temp, rise, etc., 
at various kinds of heat treatments and uses. 
SOLUTION: A soft magnetic layer 6 is imparted to the 
ferromagnetic layer 4 constituting a ferromagnetic tunnel 
junction element 1, multiple ferromagnetic tunnel junction 
element or GMR film, such as spin valve film via an oxidized film 
or nitrided film 5 of a metal below about several atom layer (1 
nm), which is more liable to oxidation or nitriding the 
ferromagnetic layer. The soft magnetic layer is imparted to the 
ferromagnetic layer via the oxidized film or the nitrided film of 
the metal of about several atomic layer (1 nm) which is liable to 
oxidation or nitridation than the ferromagnetic layer, by which 
the oxidation and nitriding of the ferromagnetic layer 
accompanying the temp, rise, etc., at various kinds of heat 
treatments and uses may be suppressed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



BEST AVAILABLE COPY 



03/01/28 8:34 



<19)B*Bfc9W (JP) (12) £t ^f) 4$ 5^ ^ (A) <ll)»3WB»&l»#*t 

#^2000 -20922 
(P2000-20922A) 

(43)ftBBB ¥J$12*P 1 H21 B (2000. 1.21) 

(51)Inta' a»Jf2^ F I f-?3-r(#3£) 

G 1 1 B 5/39 G11B 5/39 5D034 



$mm& mxmw** ol (£2iH) 


(2d mm&^ 


0-185479 


(71)W©A 


000003078 










(22)tfJI8B 


¥riU<*£ 6 £30 B (1998. 6. 30) 




^itiMiii«m#B:«i;iiitr72#^ 






(72)%^ 
























(72)%W# 
























(74)ftJSA 


100077849 














F^-A(^) 5D034 BA04 BA21 CA02 



(54) mm<o%m msm¥±*n&m^itm&±>y-&&xm&5tf&mw 



C57) [gft] 




(2) 

1 

J: 0 BKb£ tz M*<tL*1r},*&K0>mtR* tz li&fbR 

tf t 5$j&te#^<bft&^ 1 *J:0 f «2^)^«ISt 
ft*&«JSfcl** iilBaBtt&KSi *)mt$ fzlt&it 

s^(tt no3i«ait4^9-*7-iit. B&ie^fift 20 

4? ft < £ 6-#a*an&14#a»fcft** 1 is* 
ft*&RJft::l±. ^gB^satt^SSJ: OBftfbiitliS-fb 

[S8*« 4 ] ti> 2m<o'&m&m t . n&&m 
«t o*ftSfci«-rkL j p-f-^««!)»'ibRifciiA-(bjR 

tirge^s o mm * tz \* mim * & l t gB#BH4jg # 

#4 $ ft fc m mte Bite /§ O X b: > ct) # fa £ ^ fc $ £ c 

L „ ^o^TSB&K liAL Si, Me. Ti, Ta, 
V. Mn. Cr.Zn.Ca.Li £ J: Cfft^SfTcX** 

2«w>«5*3r*-*. SO 



$£Sf] 2000-20922 
2 

[0 0 0 1 ] 

ffl t ^^^^ t -e- n £ « tz msz-t > v& x i/m^m 

[0 0 0 2] 

[0 0 0 3] S^i^^ffl^fcMR^Ii, iSJS^^ti 

^d^N i F e^f<7)Mtt^O^ 
tffl^t^. L^L. *<o«SS«*fci£fb2$sii 2-3% 

[0 0 0 4 ] -2f N ^ k'>^(&)t:CTLtE^ 

^>c 0Dx.l^, Fe/C r AX4&^-^CPhvs. Rev. Lett. 6 
1. 2472C1988)). C o/C u AI^«(J.Maq. Map. M 
ater.94. LlCl^l))^ tr (Dm&Hm W^ffiSf^ffl 

&&&&&& <n*> k h v*mmm<o--x<n i &m&&m 

&&&m<vx \C><D&Zn%mR-V&g,lZX 4 yTX£ 
[0 0 0 5 ] L*U %Lm&±&®W<DULSm&&&Z 

n %m±m$it&tii$b%: (gmr) %7ii-?m®mizi$^ 

T, *§J5r«Sl«tt^b^^^#t&C o^C o -F e 

[ 0 0 0 6 ] frt, ±i£L^J: ^ ftGMR^^^iS^: 
fi»iSl^V7hikt^^i:, Ni-Fc^Fe 
ft ^9 <: ft 4 -f ^ ffl ; fg & ^ T v ^ ( 63 

¥5-206540?-^ftt r ^BB) o L^L. C^.t^ft^K 



(3) 

feS, &Z^*\tHDDft<D&Bt±&^lgffi.lzX&&&Sj: 

[0007] dOio SF^lCfcrLT, ^li.f^N i F e 
jgofffi^^tlTN i *>F e<0$Hfc:&£#&£i2:, 

t^^tlTo^o 0!;Ltf, CoZrNb 
/NiFe/ (Ni-0, Fe-0) /Co, Fe/C 10 
u/Co, Fe/FeMnM^^fV^yic^l 
U A«4>ftftli:J: D 1$ $ 7 &J£/g (Co, Fe) 

R^k^**«^i-& fc#i=y "7 Mfc Sitae 

HT^*a J*DOl.Phys.79(8). d . 6399 . C1996)) o 
[0008] LfrL%i}<h* N i F em<OX -? &&&& 

(J.Iron steel Inst. 160. 261(1948), Physical Chemi 
stry of Metals McCraw Hill. NewYork. 1953), HDD 

M*MtSGMRK + ^Co, F e ® H #7& f &Mb L 

[0009] -is. * e>^#tfct§Ltfi> *~xa 
*>frm^(Diz£%&&&m*m^tz®mm*v ? hit 

-fc* lZ&kiZ&m*k&®^% t lZ X ttz X o 
T> b >*>lsMRlZ&5-1-Z>&l&ttL® t$km&®t<Dffl 

[0 0 1 1] 

[#§^^^t«t ^ t-t&mm) ±&Ltzx j )iz, A\£ 



*?S8 2 000-20922 
4 

[0 0 12] *&mitZ<DXnZ&mKtt&-t&t:it>iZ 
[0013] 

[E*SB£ft?&-f **:<6<7)^fS:] *#£i^?>& l <7)€B^^ 
MIC h > * L&2>B S *a£?£#/f t £ 

t*> is mi, nbm&m&mx *)mtttz\i&itL*+ 
<omtm * tz nautm & it l T&&&m vtt *§- £ 

[0014] *f§^<^ 2 *>«*3*amdu mxm 2 tcie 
^is^^^ti^^T, M € &®iteX(fm2<Di&mm<0 7 

[00153 *%w<r>m3<7>m$im?-i*. is^^3c^e 

14^7^0. x 1 iz&nztitz®®.i*m 
mmzti. < t i>-*&temftiftfre?%2>%i 1 ±>«t 

Kistcii. ffi&&m&±i&®x t)mt$tz\tmitL*t 
^^(Dmtmttz\t^.im^iftLx^m\±®t<n^^ 

tooi6] *&m<D& 4 <o#i£C3iT-ii. mmm 4 izm 

&® m \z 2 n tz # t z & m t *> mxm* iz & 

j^ii^i *>mt$ tz\t^itt^-t^m<ommt tz\* 
fRimzfrLXfrmrm&tt-'j-ztix^hzt z^mt 



5 

JSttA 1 , Si, Me. Ti, T a, V, Mn, Cr, 
Zn, Ca> L i & Xlf%t±m7tmfrbmi£ti2>&% < 

Wit LT^i, 

[0 0 19] ^m<Dm^i-\zis^x\t. mk.\w® 
&±#& f k# ^ ^iattjs <omt*m<tt z wmi- *> z t 

)J J tHc titot, J&i&teJf J: <DHk 

[0 0 2 0 ] 

[0 0 2 1 ] 11 1 li#5£9J*>ff5 1 0«^*^^-Hifi^ 
[ 0 0 2 2 ] f LT, &lfc«t^2?>5&&ft^2, 4 

fiE-f k L ^i- ^ » dfe« <o&4 i fc li g ffcflgj h & h &m it 
£-&S5 *rt-Lt\ $fc*&te)§6 tii?nr^4o 

[0 0 2 3 ] Sf5l £ X CTJfS 2 eOSIBHtJa 2, 4 li. 



C4) 2 0 0 0 - 2 0 9 2 2 

6 

A£>0^fta**&<k$4!-&c: £a*pr&££ ?nr43 

[ 0 0 2 4 ] -ffc*>*>, Mtth>*^^l^« 
©^ftU^^^frefcLT, Sff 1 45 J: l/jlfl 2 OSilfttt 
4 P3»l h >^;U^^S£-r o 55 1 isX t>*&2<D& 
&t&©2. 4 <r>7, \£>j>m U^|6i*ipH/»rv»*«3Kti> 

^2c7)^Si^4 fcf >#|ftl t 0 5 

ID ^S1th>*/u8^^lOfi 

£ *zftx% & 0 

[0 0 2 5] IS 1 tf^2 <7)3$i8tt;/i 2 , 4 CO 9 *> , 

izw, WK&&m&i£(D&:mi)<D&*wmLx b x^ 

nioi:UU^ 0 ifc, $*&teJf2, 4 iifl^®^ 

[ 0 0 2 6 1 ^^14^2, 4 <Dm&tt&\ i Z\im+<7>1&\& 

Co-Pt F e - p t m®&m-ib± 

® (7V-JI) Utfflv^^cii, 
30 ftizmmt* < , /<-?D-f Utt^?*t& Fe-Ni^ 
Mt$:^tF Co, N i ii £ tf* ixh Z^tt 
x t: yfi-m&oKZ^Ty*? A Y , C r 0 ? , 
RXMnO,. ¥ (Rli^r±^^^. XliCa, B a & X 
t/S r frbMl£ 1XZ>4?tti < th mv>7tm. yli 0t-i£ 
v^«) ft fOK-fkW*l«1±*f ft , NiMnSb, P t M 

n s b^irco^^^ t^-e^ 
2>o ^:/iL. R5fifiBt14JK«cirS-Wu*r^iattiBw«<k* 

40 [ 0 0 2 7 ] ^^3, JL&Ltzl 0 %&®Ltf®\Zli, A 
Cu x Au. Ta, B, C. O, N, S i, Pd, 
Pt, Zr, I r,W, Mo, Nb, A I, Mg. V. 
Mn,Cr,Ca,Li^ f (D^mi±jtm^^t ft 

[ 0 0 2 8 1 3 <Dm&ttfttztt&m4:K]<r>tfU 

*ttfflt4:H*T^ 0l^lfA 1, 0, , S i Oi , 
MkO, AIN, Bi, 0 5 , MeF, , CaF, 



C5) 

7 

*SEL#&W$* fflZl£±mLtz X o tciOmUaT^JKi: 

[oo2 9i is^&s^x'j-vft *r> LT&m-th&mit 

^JSSli, ±&L*J:dft&«14lg4 0f&j£tfiB<fci) 
&lk £ fc l±£tt: L *>if u»^K <D&<m t tz I* SKfk&* <b 
ft*(><7>T-&*o ^fittJf 4 Offi«;*r»j: OS* 

<k£fcl±g<kL*^v>&g,>:(;ju WxlfSa*^ 30013 

&J15?>ff?G5;5t;^fc LTIi, WittfA K S i, Me« 
T i, T a , V. Mn. Cr, Z n , C a . Li, 5ti± 

[oo3o] zo>£7%±&% : &(nmtw$fz\mit® 

lnm&Tti-ZZ ttiWt L^o £&it&®m 5 <0 

[0 0 3 1 ] 5^mtt^4 ^$fca^#i4^^#-t-i^ist4 

i^Ni-Fe^ Fe, N i — F e UM o ft ¥<Dyt 
X&&ftlLft:ttfk Co-Fe-B^Co-Zr-Nb 

<ox 9^r^77^ftlM f 

[0 0 3 2 ] fit, ^HJfefl^co&fiEm h >*)i>m 

CJ3V»TI*, ±&L£J: 7 6 % 30 

«&i±/§4 (7>tlfi£#£U 01^kifcliffi<kL*i-v*&JKtf> 
SHkJH i ligikK^ <b ft & £JPHk^/i a^^LT, 

^■/o -tx ft fi: «fc *^&ft^<ki£o#fk<7)&^ * 

[0 0 3 3 ] $<bi:, ^fflBt^£S^JgCQ±#^mva£ 

t tz \i$ntf&& h ft & &&it&%am 5iaD im&m 4 

[ 0 0 3 4 ] &(C, *^^(7>^2<7>6El^5gT-a>^«g^ 

[0 0 3 5 ] 12 li*3£93<0& 2 OSI^^T-^-^JS^ 

&StfK?-l Of*. ffn*>&«Jgl 1 2/& 

M^fti 1 3 /i£?S#J8 1 4 /ft 2 <D&!&® 1 5 frh ft & 50 



JftSg2 000-20922 
8 

mmzi^^X^ 05 1<7)£g/gl 1 l±5&©t£te^<bft£o 

m2<D&)&mi 5it&m&4t&xtf&&&<&<D\** 

[0 0 3 6 ] f LT, mi&XXfm2<7>&&®l K 1 
5<7>? < t *&&te#^<bft&& 1 <7)&JS/g 1 

ltt. - O&fii t$&Jl ® 1 1 J: ftflMtSfcliSfcL*-*- 
v»&RO«MklK£ *li^k^ri>^ft£&£*k^@ 1 6 

«9£RJ§1 5 <> £«1£#-C<MS U -03a«tt^JRei 

fctt£ftJR*fc**&«ffc^tt« 1 6^LT, 

e 1 7 zmmLfz&mzTr.Lx^Zo 

[ 0 0 3 7 ] fti5. &fiKte£JPI/f 1 1 ^55Hi1±ii 1 3 

[ 0 0 3 8 ] m2<r>&mm I 5 «:^B14*-C«^4« 
m 1 ^^Jg^ llt^2 O^Jg^ 1 5 £ li^-f L 

i?ii:*j-fl--c«jfif &^i^iftv» 0 ^/c. 
iime«ituRBf>r. ftm&mzjt-Lx&uLfz 

t ft^> J: 3 U^^ii-^^Jg^-Cffi^-r^C t 6T-§ 

[ 0 0 3 9 ] ceo J: o ft^H^^ti h > * fr&tem* 1 

0 Ufc^T, 5^«ai4^ 1 3 li 2O0^^gfm^^ 1 2 , 

1 4. 1-ft*9*> 2O0 V> *)\>m^X^X$itlxX& 

*) . zm^fcrn 1 2 , u^/mt^i(o^i (^s 
tt^) 1 1 t&m&m 1 3 £<om£>xi>*&m&m \ 3 t 

u-e^>en h > *)ui&%tfrfatL2> x 0 \z$t$L£i\x^ 
z>o -rft^*,. m^fom 12, 1 u^lt, <d± 
mm 1 1 , &&te.m 1 3i5ct^2<7>^^^ 1 5<om 

[0040] z<dxo %m®mz&^x. &m&® 1 3 

y+^Kiv^tlift^UJ: OifeftttJS 1 3 C0i 
^(i^M^^n^o fit, 

&^J» 1 1 t^20iCT 1 5 tOP^c&^ftiEJEE£ep 



9 

1 7 £tt-£LZ:&©E:&^/g 1 KOXfclXa^ 
|S]£^fcS^*^ t IZ iot, 7, t*>>^^ h 

[ 0 0 4 1 1 &gt1£:&JK/l 1 1 ^^e><7)^iPi(7)^^^ 

1 3 0Jg?li, ±*£L*:J: ? Klf^fUJ: »? X tT > u 

mWT-C** 0 & 1 &£t/m2<D±m® 1 1 > 1 5 
£fi^KiE££ft& fc<7>-Cli& < . 03i.lJ 0.1- lOOrni 

[0 0 4 2 ] fr*5, J&tfc^ft£^j£t&5*&t$/1 1 3 li 
lMlzmhtiZ ^OTIi^c < . 1 3 £*£&J§£ 

/&mit&%>® i 6/&m&±%m i i 1 2 

/ 1 3 xm^wm 14). 1 5 m%t 

v&mm cn> i:*g/i&) z®.mtz>zti><xzz> 0 
[0043] c (D^m^mo^^m^ b > * ?^^m 

*) mt* tz \±mit l *-t^&&(Dmti& $ tz um^^- 

b%2>&%tt&®mi 6 ZftLXfcm&m l 7£tt^L 

ft. &&&tfcm&ft&<DB&<D&iti:WCZ ti>**fmt 

[0 0 4 4 1 ^ClC, ^^^^^3^m^T-^^JS^ 
1 0 0 4 5 1 H3 \±*%WW® 3 <D&$Zm*W~$zl&M 
M^ : f-2 0li, ^lO^ (?ii&t£#) 1 l/mw. 

ft® 1 2/^m^2 1 -CfrW$tltz%>mm®L%L3-2 2 £ 
G-t 7 ~ ^ 7 ~m 2 3/S£f£#J§ 1 4/^2 

o^^ig tz\±#m&&K) 1 5^*>&&© 

[0 0 4 6 J * LT, 5$ 1 &Xtf®2<D&&Iti 1 K 1 
^/<tt 5£Bf±#^ «b & & # 1 <7>£JgJ8 1 
l»i, Z-<DSm&&&® 1 1 <* ^fbS^littftL^I- 



CG) 2000-20922 

10 

^Lt, Icdi^i 7£S3®£*it^& 0 

- 7 - * >r y<7?^s^mi± h > * 2 o a<f?t 

[ 0 0 4 7 1 1 1 (®2<7>&IM® 1 

ff^r^ t *: x n %&m?>m&ttftTm&-f z>z.t &x 
*<Dte<D&ftiz^^x i>tmLtz&mmmtmmt 

10 Lv* 0 1 2 . 1 4 irov*T{>f5! 

6<7)P^^^^?. tfciS14Jgl 7 <£>fllE£M&£: f ICO 

[ 0 0 4 8 1 5i«ate^v^^7-^ 2 3 l*. I§m^2 1 
^tc^mi±0^^2 2 £5>tfc!£SL/.: t^i 0 

m# 12,14 -C^gfr^ tLTV^tLt^ X 

[0049] ikm&®i%L=f'2 2 \z\tm* <n&m&*m* 

C o s C o - P t F e - P t ^^^J^-^fr 

^7-^7-123 ftmm l/z>). & 

[oosoi ? £m\±f7 ~^?-m 2 3iz&\i&?£m\± 

WZiiZ>±£Z, mt\z&r^x±.t-t h*> Q tz 
fzL, h$ ^$3H&te&&T-2 2&±£^t%L : f-wm&*a 

±-tz>/ztt>, ik&&&%L*2 2<D&m± s-\o™mgtt 

10 0 5 1 ] 7h'j y ? X£m&t2>m j &te2 1 t Lt 
li. A I j Oj . SiOj , MkO, A I N, B 
2 0, . MzF 7 . CaF, . SrTiO, ^ f <DU* 

(o&f&ittinz&m-t&z £&x£, 

l^^ t c±K2 L*: X n 2 2 tfrWi ^-^^> ^ 

tT$$fiii4^7^^7-IS2 3i)<Vlhiiho ^i5 s ±S 

50 $>oX i>ffi®fflmi*t/:^ 0 



11 

[0 0 5 2 ] ~®2 3li, J&®f*m~ 

fe&miz&m-tzig&izmzb-e&Zo ternary-*? 

2 3 <Dj&&\mizmmzixz> *>o-cut&u>^ ftsi 
± lOOm&KT t-t&z ttm* L^o 
10 0 5 3) ±& ttz x o i <D&mm (&m&m 

1 1 t&m&yy 2 3 , 

1 2, 01Oi£^El 1 , 

^m 1 ®.? y - y -m 2 3&£iff&2<o±&m i song 

[ 0 0 5 4 ] Z<OUt&JtZ!&(07 7-x-7-? J y-(D^m 
Sj&fi&teh >*;i/&^^2 0 K£v>T<>, &BH3:&fSJ§ 
1 1 C*-Ofcj3ttmj: /cli£ibL^1-^£Jp|0 

&8m/ii 7 *f*5-LTv>*fci£K ^j^t--/^^ 

fcijir*:: t $ <bK^tefflp#ogfiiS&o±#* 

fcttd&Ste&JKB l l o8Hb^<fb£W 

So 

[ 0 0 5 5 1 *$£^o$S3 oss^^t-*^ 

T, 5*&t£^-7-^--7-/f 2 3li UEizmhfih <>OT 
lifc<, WxJdTEU K^-fJ: -7 &&0£gSSf£^- 
^■5-)g23a, 2 3btWil2, 14a, 14 

b t z&Kizmm&n lt, 3mvx±<D0r&?j%m& h > 
tueate/g i 7 /&«-fk-s-a>jg i 6 /an o^s/i i i / 

14). /*S2 0^JgJi i 5fflfta&tJgj£ (Nsi:® 

[0 0 5 6 ] 0 5 ii^mc;^{}oTm^£^£t-^-:^ 
-MolT--C& I? , ^fiEii4^7-^7-^2 3 a. 2 3 

b t mm,fom 1 4 a , Mb, 1 4 c t z^Kizmm l 
fc«iSK±u. mi<D±mm (&m&&) 1 1 

tzit#m&±&) 1 st^i^n 

CiMU^ia 1 6 £4hLT*fcBmjg 1 UPT&tiL&tiX 

loos?] ^vi:, *%>w<o®A <Dmxm=f-<Dnmm 



C7) 2000-20922 

12 

[0 0 5 8] 14 li*3g^OS 4 oa^O-*»)g 

s^^p 3 0 li. ^ 1 o&SEfc&sn 3 1 /^sm&s 
©3 2/^2co5ijai4^s@3 3frh%&m®m*&* 

3 1 li^tr* f? mt± fcli^-fb L^t </»£R«>H§HfcK* 
©3 5 £Sg3*tT^* D :itf>^fti:ioT t 

10 ft^S-^ (SViGMRf^) 3 0rt c t?l&£tLT^ 

[0 0 5 9] »UJ:W2 03iBMRS3 1,33 
li. ^Jx^^l^CC«t D#:m^ie3 5^ft4?n^5^ 
C7';~^) 3 1 OX e>o;fr[a]0*£^fb 

[ 0 0 6 0 ] -t-**>^, &i # x tr® 2 <D&&&&mm 

3 1, 3 3 OX ^>^ { f^C^lSl^l^v>ru^^^Cio0^ 
20 tttt&BJf 3 1 ^Atf>#ffl iric J: 0 £3£ 

Hs:ti;J:or, «JiJK<o«tn:i*e^t -o 

[£, f*2 0$£ia^&jgJI 3 3 OX L 

10061] »i <D&m&&mm 3 1 ox e>o}jfto 

30 <V%>m&&I&m 3 3 *R£E13:RfcffiJB LTM^Si 
[ 0 0 6 2 ] 31, 33l:i±, &^OJ8f4 

Co-Fe^^, $f)i:iiMi4^TfFe, C 

o, n i ^«t^^^^^o^^^omt4^M*rn^ 

fffl^iiio ^«B^^^^3 1 , 3 3 0!£Sli 0.1- 1 
OOrwM&tl-ZZttW* Uv> 0 i/-, ^EJt4^Jp|^3 
2Cii, Cu, Au, A Ki3itf^;H^£^tr^£^i& 

40 &c *®i*^®©3 20l^?li 0.6-lOnn^St-t^C 

[ 0 0 6 3 3 ^fittt^riS^ 3 1 J: o mitt tzum 

^^3 4 0{jfj£*m<>12 2, ^^14^3 5^iM^ 
fCov^TIi, flUJELfc^tt^JSt t*: 

[0 0 6 4 ] :^^iilOSVIGMR^3 0Ufc 

^^rt, ^1 o^si$^^jM3 i izz<om&ttnx ok 

50 h&&it^WlM3 4 ^^LT^M3 5 



C8) 

13 

*<> tot, *a^3a^ttffli^oajff±»i=*ri-& s 
svigmr^3 o<D^m&z±mizm&zz t&*j 

[0 0 6 5 1 4 OJB^^I*. tt*. 10 

®) 3 i/^«^%js3 3 5/&mn& 

&J§3 (7«;-JH) 3 1/*lttM 

JB3 2/96l&ttMJB (tT>JB) 3 3«fii^ttfflt 

[ 0 0 6 6 ] 0 8*5 J: 0*0914* SViGMRf^3 0 

<on 2 <D&m L &&m® 3 3 tiLTgMM4 i £ge 

:U:iot, &li*14!fe«J§3 3^*k?>*-;fr|n]U@ 

[0 0 6 7 1 TOi:, K * 2 J: ttt& 3 O 

£8tJ&t«feJil4 UfffllTKIE5fii4 20XlfV«: 30 
t^t-Ho fc&atMM 1 \Zl±^ FeM 
n, PtMn, P t C r M n . NiMn, I rMn, C 
oCK NiO, Fe, 0, 

mm-f tri f T-£ £ 0 C w-C, &&&JS4 2 liU 1 K 
*»t*$a«B13J8 2 , H2K*$lt&%ffi1£&BJBl 3, El 

3u*5it&aan±^7^i7-i8 2 3> £M:i*^tt<b 

[0068] 0 8-01 1 H^-T^fil^^v Kffl&fl!a£ 

*Mb»9C J: ^KO'fr dBttJSO* If 

[0 0 6 9 ] S /c, «at^C»^*S2^y Kfc Ltfflv»i 
*&^OK5*3H 1 U£&S1xJ&4 1 *1t5--t*«£\ fcf 

< t <> J: < , m^ltm 1 2^11 3 i:>?ti 9 fc, »v» 50 



H 2000-20922 
14 

fi£«te*£<&*:#-r**@&4 3. Sfcii^yffitt* 

IBBU 4 **LT. e>Jt*Lfcv^«ttJSC£»»tt 
14 imLT<>J:^o#t:, 7x»J«14#]g|R4 4 
/EBfitt/B4 1 (Witf, ^Ktt#/*±«/»«tt 

fcfcioT. -*|6j«*tx**kr>jSu##$K& 0 wit 
fcBBttttlih c offi®T**C fc**5££ L< . Co- 
Pt. Fe-Pt. Co-Pd, Fe-PcU ttztifb 

«*»ttWe>H4. Ell 2t$J:rai 3 

[0 0 7 01 ^IC, ^KW^fi^f-BMIiWJ: 
affl-t&*#^5R : 7-«5£Hou»t:SiWi"&. HI 4-0 

®&<ommm$i*7Fi~twimw'e$>2>o 100 

[ 0 0 7 1 ] 0 1 4 fc.fctf© 1 5 li«MaSc0SL£3S5eL 
li, SMSte/f 4 2^LTS'MM4 1 ^E®U d 

&i&13:Jl4 2 |*H 1 Uistf inflate® 2 , B2ici3i*£ 

aii&te&jgjf 1 3> S3n^it&siett^9^3.9-ia 

2 3. 3*l;l**tL* £|£^>fcfc<^KJIBS*^&£ 0 
tit, &JRifc<frt&JS 1 6 ^/MTWM 1 7**f*4 

m&m 1 7 t$&*si±Ji i i tnmmmtfzm&x&m* 

ffi L®t LtMHio 
[0 0 7 2 ] * fc, H 1 6 . B 1 7 *J J: (/H 1 8 li^tt 

fc-^TIi, JftfilttJgi 7i:?^eiH4^1 1 «t^!S@ffi5^ 
<^{i5L^T^0> St^fiJ^^ LT!^fiS1*^4 2^^fi^te 

10 0 7 3 1 r<7){^ x mm®tzztt{%mjj<D&m.\±® 
ibflSI £ li ^ <b m Z it L T <&m 14 @ 4- # 4 1- & - t J: 

[ 0 0 7 4 ] fit, Si 9 U^i-J: n tc. ±^ L/j«t 



C9) 

15 

£ tr t&iz* frmzmmtiz&mmx-f *> ^ £ II .to 
[0 0 7 5 ] ±i$LLKXl fr*j»lO&$HK?-l2, 

<, S i , S i Oi , A I j O) , ^ bf*;K M 

[0 0 7 6 ] jfe, &mm&mx'7Fi,tzmmmm<Di& io 

01;LtfAu, Ar, CuiS^fa^^ T 

^i^ntj^i, ai 2 o, . sio, . NiOs 

[ 0 0 7 7 ] 

[0 0 7 8 ] H&flll 
X^7^gSi5i^^^7^^^ffiv^, S i 0 2 I 
^fciO'A 1 2 O, S«±i:N i io F e 2 o*30r*rtOiJIL 
fc»KA 1 C0.8mi) ^ML,Mf^f^>/<i:^ 
LTA 1 £BMfcL£o C o, F e C2rra) 

Lfcfc. A t Clim) Z&mLX^yX-rmtLtzlk. * 
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<9±tCCo 9 FeClOnm)/! r 20 Mn. o (I4mi) 

L^o &J§OJ£JgU±N i l0 Fe, 0 . Co, F e. I r- 

Mn. A I ^^--/7 ^L, Ar if 7, El lXHT'Torr 

[0 0 7 9] Z<0&%z. Ni,oFe,o/AlO, /Co 
9 F e/A I, O, /Co, Fe/I rMntflii?>80« 
m* ftO h >*Jt^£*£f1^ L£o *<0'&^ 300 

j^ig±r-90^iai^^^fsit^x.. <€-es$£&^&ft* 

[0 0 8 0] 270t:-CfiB#MT-- 

^£[32 ot^to 12 2 o aa&t/Ltt 

[0 0 8 1 ] J^:, h >*)\s&&<Dm&fc®&S i 
0, . A I N. M * (K Bi, O, , MkF, . CaF 

S^^r^L/Jo £<bC Ni-FeiCo, Fe t<nm 
KlSttftzC o-F e * 0 *>®HbL*>1-</>£EldL Co- 
Feii) <>^kL^1-^7C^-e*n^<|: < . Si, M 
T i, V, Mn, Cr, Zn, Ca, Li. G d £ 

[ 0 0 8 2 ] 

[^1 1 



CIO) 



17 
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(7— —/l* : 270KC 1 0Oh> 



Sample 


MRC%) 


Hk(Oe>) 


MR(%) 


Hk(Oe) 


Ni83Fol7/SOx/CoF B /Si02/(WPtMn9 

flfWnl fQ finm) (3nmYl 5nmY5nmY2'Orwn) 
\t\jfwnj \\j.onin/ •ma i •« on a v i «n a twr iiy 


10,3 


8 


10.1 


8.2 


Ni80Fe20/AtNx/CoF«/A!N/Co/li2Mi>8 

^#nfn/ vu./nmy ixj*m/\ ■ xibiia™i*i'A ' cj\it%/ 


132 


7.8 


12.8 


8 


NiaiFel 9/CrOx/CoFe/C«F2/Co/PtMn9 

1 1 £niTU lU.unni/ 1 1 nWAo ""A »■ mi/U*-'"''/ 


8.9 


63 


8.7 


6.7 


Ni83F«1 7/AIN VCoFe/AlN/Co/PtVln9 

Mnml finm) ttntni ( 1 *infn¥%imY9flnm) 
\tntm vinm/ yonm/ \ i «jn«n/^^inijv^\jr>CTi/ 


16.1 


7.9 


15:0 


BJS 


f^Col 5/M«Ojc/Ckj7F«2NI^JgO/Co8Fc2yT4iMn 
(20nm) (fnm) (5nm) (2rvn) (finm) (20rvn) 


14.1 


QM 


13.8 


9 


Ni85Co1 5/AIOx/Co7Fo2Ni/AC03/CoBFe2/N IMn 
(13™) (05nm) Own) (1.3nm) <5nm) (22nm) 


17,3 


7 


17 


72 


NSSCol 5/MgOx/Fe/M*0/CoBFe2/N IO/N IMn 
(5nm) <0.7nmXlOnm)(1.7nmX8nmXOAunX30nnrO 


17J8 


as 


17 


B3 


Ni85Fe 1 5/AJ Ox/ Co8Pt2/ A1203/CoBPt2/N IMn 
(9nm) (O^nm) (5nm) (Mnm) (6nm) (20nm) 


18J9 


7.8 


ias 


8 


Nf^e2/AK)x/CoaPt2/AJ2^/Co8Pt2/AJO>yNi8Fc2/N i Mn 
(7nm) (0J5nm) (4nmXl .5nm) (5nm) (Inm) (7nm) (20r>m) 


155 


7.3 


I5J2 


7.9 


N»5Co1 5/QdOx/Oo7Fe2Ni/A!203/CoaFB2/NIIAt 
(!8nm) (Inm) (3nm) (Inm) (4nm) (22 nm) 


145 


7.1 


14,3 


85 


Fe/AfNx/CoF«/AlN/CoSPd/PtMn9 
(lOnmXO.Bnm) (1 .7nmX2nmX5nmX20nm) 


13. 


9 


iZQ 


9.2 



iMfeffl l - 3 

tgn&xtf* ? *m^T, S i o 2 m 

tii&XlfA \ 3 0, l«±i;N i ,oF e z . £ 30rmftJ! 
U ^^±tcC u C0.8nm) * JfclR L ifcliMfeJ^ 
lL^:v«^N i — F eT&O^cotf^coEltijo^ 
T> M^fH^-^^zgAU Cu^i^Ni-Fe 
^-(kl^t^ t fcN i ,0 F ezo*30nm®Ji L/j&. 
&l£fct**M*>»ALfc^o*: t^cT? 3^li£^L 30 

[0 0 8 3 ] ^'^T% ^H«bcD±UC o, F e C2nm) £ 

&iru ^kaici™) z fornix? v x-^mtLtz 

f<7)J:i:Co s F e (lOrni)/ I r 2 0 M n i0 (14nnD£ 
ftS!t/:o ^^raiiNi 10 Fe„, Co, Fe, C 

u. AK Ir; D Mn,,^-r^i:L, Ar 

lXlO^Torr-CX/^ y * ^t^/Co 
[0 0 8 4 ] *e>*§*. N i, 0 F ejo/CuO, /Co 
. Fe/A! 1 O, /Co, Fe/1 rMn (JttfcW 

1) . Ni lt Fe JO /Ni-Fe-0, /Co, Fe/ 40 
A I 2 O) /Co 9 Fe/IrMn (ftnM 2 ) % N i 
• oFe,o/Co« Fe/AljO, /Co, Fe/Ir 
Mn <Jt&ff]3) O^tgiS^SO^m ' ft<Oh>^;!/^ 

10 0 8 51 gsm* 300'CCTiSS^ £ 

frv^ I r Mn^/o y *>y&m\E±.T-90m&i&<D?j 

^^o ±££h >*JMg-&£ 270T:T*S^FRflT--;v$rtT 
£112 l-i23 U>r:-t c ^ K^cot^U^T J: ® 50 



« m 14 £> & fg * £ if 4 v 1 0 
[ 0 0 8 6 1 UMifll 2 

^i^Alz 0, IS±l:F e £20nm1^i U -£<D± 

Co. Fez C2nm) $:^L, WCA I ^ 
lnm^iSILr^^X^ggfbL/jm. Co-Fe-Ptt 
2nm^:Mt^^, nVA I lnmf&Jjg t T ^ 7 X^mt 
L/: 0 f^iCCo, F e £ 2nmft^ t^f^. Pt-M 
n ^20nmSc^U^o ^-IgO^JiF e, Co, Fe« , 
Cos Fe, Pt z . Al, Si, PtMn, 

[ 0 0 8 7 ] ^-O^^:. Fe/SiO, /Co, Fez 
/Al, 0, Co-Fe-Pt/AI, 0, /Co, F 
e/Pt -Mnm&<D50u(n 1 ft<D 231 h > ^Jl/^^£ 

[ 0 0 8 8 ] ±SH h >*/i^£-£ 270*0 CTS^rulr^ 
^^^^£13 2 4 C^to 124 C^tJ: 9 



(11) 



19 



[0 0 8 9 ) ttz, h >*>l't$&<D\£ t &fc®tfS i 
O, . A 1 N. MsrO. Bi, O, . MeF, . C a F 

It^^^L^-o FeKo, F e, tomiZtfcl-ftzC o 
- F e J: *) 1>&itL*1-^&m\i. Co-FeiH® 
ffcL*^7t^-C3>*U;fJ: < . AL Me. Ti, V. 
Mn, Cr, Z n. C a. Li. G d fcffcJB^fc t $ 

[0 0 9 0] HSS£!)3 

*£1B*flH/>T. S i 0, 1^J:C;A1i 0, 
I«±t:N i, 0 F e ?0 £ 7rmfitJSLfc*, A I C0.7mi> 

tz 0 CoifcHCo, FeC1.5nm) £j£J&L*: 

fti:C u ^^IL> fWii:C o C3rm) / I r 20 M n l0 
(14«n) SfcliCo, F e C3mi) / I r 2dMn l0 (14mi) 
£tt58L*: 0 &m<V&mi*N i .o F e 20 > Co, F e . 
C u . Al^^-y*; htL, A r lxicr 3 Torr 

[0 0 9 1 ] fOM, N i | 0 F e 20 /A 10. /Co 
9 Fe/Cu/Co 9 Fe/I rMn. Ni l0 Fe 20 / 
Al O, /Co/Cu/Co/I r M n ISitOg^cSl^ 



10 



20 
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[0092] ±teg4:ii$c«tt«b«-X?- 

)&) * 270 < CT l :Ei$raT--;l'£*T^ 
i&^&^tefr^fco ^?>*£:£*EI2 5 \Z7T^ 0 SI 2 
5^ti:9i:, «$C«*ft»*!»i4»i^H h =60 e 

[0 0 9 3] E*«ft«ffi«>*as^ (Xlf>/<*rR) 
?>#&t£^J§3*A * . Au. Cu-Au. Cu-A 

ix\£>><A,7m <oft&&&mm > mam 

*o £ Ni-FetCo, F e ^:liC o ^Mt: 
Gk^t/;C o -F e o <t kBMtL^-f '-^Rli, C 
o-Fe^CoiO t ^bLV-Tu^TC^-e^KlXJ: < , 
Si. Mit, Ti. V. Mn. Cr. Z n. C a. L 

[ 0 0 9 4 ] 
[=£2] 

(7— — ;U ; 270flEC 1 OOh ) 



Sampla 


MR(%) 


Hk<0*> 


MR(%) 


Hk(Oe) 


Ni83Fe1 7/SKDx/CoBFo2/Cu/Co/PtMnS 
(5nm) (0.8nm) (2rm) (2nmX4nmXZ0nm) 


73 


7 


7.1 


6.9 


Ni80Fe20/AIN«/Co9Fa/Gu/Co9Fe/lr2Mn8 
C7nm) (0.7nm) (3nm) (22nmX3nmX14nm) 


82 


6.6 


83 


7.5 


Ni8 ! F« 1 B/OO «/Co/Cu/Co/PtMn9 

CI 2nm) (0.8nm) (1 nmX2nmX3nmX22nm) 


73 


7.3 


7.7 


7.7 


Ni83Fel 7/AINx/Co7Fe3/Cu/Co9Fe/PtMn9 
(4nm) (Inm) <3nm) (1.5nmX5nmX20nm) 


88 


72 


8.6 


8 


Ni85Co1 5/MaOx/Co7Fe2Nn/Cu/Co/Ru/Co/NiMn 

C20nm) (1nm> (2nm) (2nm) (3ninX0.8nrnX3nm) (20nm) 


8.4 


63 


8.3 


8 


NB5Co15/M fi Ox/Co7Fe2Ni/Cu/Co9Pt/Ru/Co9Pt/NlMn 
(20nm) (Inm) (2nn0 C2rvn) (3nm)C0.8nmX3nm) (20nm> 


8.1 


63 


8.3 


8 


Ni85Fol S/AIO«/Co7Fo2NJ/Cu/CoaFe2/N iMn 
(13nm) (05nm) (3nm) (2.3nm) (5nm) (22nm) 


7.3 


8.4 


7 


8.2 


NiaSCo 1 5/MgOx/Co9Fe/Cu/Co8F«2/NiO 
(5nm) {0.7nmX3nmXl.7nmXBnmK30nm) 


128 


82 


12 


8.9 


NiaSFel5/AIOx/Co8Fe2/Cu/Co5Fe2/NiPrtn 
(9nm) (0.8nm)(4nm) (1.9rtm) (8nm) (20wn) 


7.9 


73 


7.5 


as 


NiMnyCo9Fe/Cu/Co9F e ^AIOx/Ni8Fe2/AJOx/Ck»8Fe2/Cu/Co8Fe2/NiMr. 
(22nmX5nm) (2nmXl 5nm)C0.5nm) (7nm) (0.5nm) (1^nmX2rvnX4ranX22nm) 


143 


8.5 


15.1 


73 


F^r>9/Co9F^/Cu/Co9F B /AIOx/Ni3Fo2/AJOx/Co8Fw2/Cu/Co8Fe2/PtMn9 
(20nmX3nm)(l.7nreXlnm)(0.5nm) (8nm) (O.Snm) 0nmXl-7nmX3nmX20nm) 


15.5 


7.4 


15.3 


8.5 


NiMn/C^9Fe/Cu/Co9Fo/AICbc/NiBFr^AJO*/Co8Fe2/Cu/Co8Fe2>ar2Mn8 
Cl5nmX3nm)(2nmX2nm) (0.7nm) (9nm) (0.7nm) (2nmX2nmX3nmXl5nm) 


14 


8 


14.6 


&7 


Ni85Col5/A10x/Co9Fa/Cu/Co8Fo2/Gd/Co/NiMn (77K) 
(5nm) (0.7nfnX2nmXl.7nmX3nmX3nmX3nmX3(^ni) 


18.8 


102 


18 


103 



*«fB£fflv»T\ S i 0, iSJitfA 1 > 0, Cu^iCfN i - Fe ^?g^L/c i><7). £ /t:N i, 0 Fe 

±i:Ni. 0 Fe,o^ 7nr*3Jg L C u (0.7nm) l0 * 7nniBI^ L A:tt(CHI% ^ f^J i> L tz 1> 

f^lfzm. ^/wlifpjt ^iKL^v^^coN i -F eTi 50 ^<t> ^f^$g t /^o *<D±lz C o , Fe 



21 



Cl.Smi) &±tfC u Z&mLtzik, f^ii:Co 9 Fe 
C3rm> /I r 20 Mn.oC14rTO)£ffc3&L*:o 3^?>j£lgMi 
N i| 0 F e 20 , Co 9 F e * Cu> A I > I r 20 M n , 0 
\ t U At 1fxfr 1X10" J TorrTX/N* y * 

10 0 9 5] Ni.oF e 20 /C u O, /Co 

. Pe/AI, O, /Co, F e/ I r Mn (Jtf£tf! 
4) „ N i 10F e J0 /N i - F e-O, /C o, Fe/ 
A 1*0, /Co, Fe/I rMn (lt&0g 5 ) , N i 
i.Fe 20 /Co, Fe/A 1,0, /Co, Fe/I r 10 

\s>'*>is7m) £tt9£Ltz 0 300rUT 
ill^^l^^aL, J r Mn<07D y * > r&&m±T:90 
S^o^jS]^^x. SMz&^Sg^TlfT, fig 

[ 0 0 9 6 ] bfW^TW* 270'C-eg^IiflT^ 

C 0 0 9 7 ] ^^34 

y £fflv>T. &SMbS i 

&*£±CN i - Fe £ 40nmS E L f£ . A I N£ lnm£ 
JRU *<D±[ZC o, Pt,!^ 5rcTtf£^L*z 0 
T\ Co, Pt, tSiO, $r9—¥~j V t It, Co 

, Pt, t s i Oi *5fl«jta*& k^bs 

*ttfctf*fc*;R«:fr 9 t > (Co, Pt, -SiO,^ 30 

7-^-/s i o 2 ) tomvtmm&ciimdfrttgizti 

fc. *<0±\ZS 1 0 2 lnm&j&L*:&. Co 9 F e 



^^2 000-20922 
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$-30nm^^L/Jo "tW&tDA r TTAffil* lxio J Torr£ 

[0 0 9 8] N i -F e/A I N, /C o, 

Pt z /SiO: / (Co, P t 2 -S i 0 2 ?*7-sl 
i O, ) /C o, fif^<J950//m 1 ^^5^6514^ 

t t -SiO, ^7-a7-i fc£i&;frriUt©!l&/h£^ 
Ni-Fe/AIN/Co, Pt, . Co, Fe/§<7>fc: 

[0 0 9 9 ] ±g£ h >*/U&£-£ 270t;-CE9#MT-- 

ISf 9 U^-To U2 9 K^-fX o \Z, &&i£-e<7) 

&&&£t^#t4l±£> 40e fcv»o/l^ftffistSKt: 

[oioo] h > *^m&<7>&n.temi) { A 1 2 o 3 . a 

IN. MeO, Bi, O, , M e F, „ CaF, <T> t £ 

t: c itz^ Ni-FetCo-Pti 0>mztit\ft:C o 
- P t «fc »} i>mtL*>i-^&mii, Co-FeiHi 
it L*? i-^TtmTr&ti&X < , Si, Mg. Ti. V. 
Mn, Cr. Zn, Ca. Li. G d fflv^fc fc £ 

<7>m$k&z%k3 \z^-to 

[0101] 
[£3] 



C13) 2000-20922 
23 24 

(7— — fl* : 270EC 1 0Oh) 



Sam pi o 


7-— ;H8 

MR(%) 


Hk(0*) 


MR(%) 


Hk(Oe) 


Ni83F» 1 7/Si0x/CoFe/SiO2/(Co8Pt2-SK)2^ '7^7^ySt02/CoFe/lr2Mn8 
(lOnm) (05run)(3rvmXl.5nm) (8nro) (1.5nmX4n*> {l7nm> 


93 


75 


9 


82 


Ni80F«20/AJNx/CoF«/AiN/(Co-AlN^ 7^T-VA!N/Co9FB/PlMn9 
Or*n) (05nmX2nm) <2nm) (llnm) (2nm) (3nm) (22nm) 


12 


65 


13 


7.3 


Ni8Co2/AJOx/Co8Fo2/AJ203/(Fc8Pd2-AI203^ 7^7-)/AG03/NiFe/N iMn 
(1 5m\) (O^nrnfll nin) (1 5nm) Onm) (1 -5nroX5nm)(22nm> 


13J 


7.1 


13.9 


1Z 


NiBF«2/M«Ox/Co8Fe2/AI203/(Fc8Pd2-AI2035 7^7— )/A1203/NiFe/NiMn 
OOnrn) (1nm)(4rwi0 (1 .5nm) (8nm) (l.5mnX8nm) (25nm) 


12.2 


&5 


12 


75 


Sample 


MR(96) 


Hs(Oe) 


MR(96) 


Hi(Oe) 


Nf8Fc2/GdOjc/Co9Fe/AI203/(CoaPt2-AI203^ 7-27-)/AI203/Co9Fa 
(20nmX0.5rvnX2nm) (1 2rvn) (10nm) (1.2nm) (lOnm) 


13 


3 


13.4 


3 


mCoZ/M^x/fB/UgQ/{C<^Pt2-MgQ9'l^-)/Mep/Co9Fc./}AeOx/N)SFD2 
00nmX05nmXl0mi)(1^nm) (lOnm) (l.lnm) (l0ronX0JnmX9nm> 


13.2 


15 


13.4 


15 


NiB5CDl5/2nOx/Co8Pt2/Al02/CCo7Pd3-AI2039 7=a7-)/AJ2O3/Co/AI0x/NBF^ 
fftnrrO to7nm) (2jvn) f1nm) (7nm) (inm) (7nmX0.finm> 


155 

[8nm) 


15 


15 


1 


Ni8Fc2/T;0«/Co8m2/AI203/(CoBPt2-AI2^^'7^7^)/AI203/F«/TK)^ ] 145 
(l0nmX05nmXlom)(1.5nm) (12nm) (15nm) (4ronXa.7nmX7nni) 


1.3 


14.2 


15 


Ni85Co 1 5/CrO«/Co8Pl2/AJ203/(C©8Pt2~AJ 203? M203SG<x/Cr07i/HiQF\ J 3,9 
rtn««\ fORnmU5«ml M3«m) MOnm) (1 .3nm) <2nmX0«3ron) (1 Oron) 


1.8 


13.5 


2 


NBFc2^0x/CoaPt2/AlN/(CoBPt2-AIN9 7-a7-)/AIN/Co/VOx/NiaF«2 
anmX0.5nmX2nm) (1 2ntn) C7nm) • (1 2nm) (1 nmXO.Snm) {1 5nm> 


11.2 


1.3 


11.8 


15 



M±CN i, 0 Fe 2tt ^40nn^IL^t, f <?)±i;Co 
, Pt, C5nm) £j£JRU f<D±CC o, P t , tSi 
0 2 S-^-y^t IT, Co. Pt, t S i 0 2 

TX400W£^lt£^^£fT J > £ , (C 
o« Pt 2 - S i 0 2 ^7-a7-/SiO, ) O/gtf 30 
WBRjWfcKSKfco **>Jtfc, S i O, lrm&lgt 
Lfc&K* Co, F e «r30nmfiEJKL^ o *<7>ESO#xE 
14 lXKr'Torr-C^^^ ./ 9 £*T o/j c 
[0102] -f^f, Ni-Fc/Co, Pt, /S 
iO, / (Co, Pt, - Si 0«^?-a7-/S i 
O, ) /Co 9 F eter&OSO* m * ^^^fSt±^^-^ 

[0 10 3] ±15 h 27O'C-CS0tFa , ]7-- 
iu*frv^ fia^ffitfc^ftSwfe^jett^SGJ-cfc. 40 
*§:££II]3 0t:^t, © 3 0 J: 9 Ki^ffitrt^ 
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